Introduction
Since the 1930s the obstetric services of Britain have monitored maternal and perinatal mortality with a series of surveys and reviews. 3 Rutstein has argued that with this method of simply reviewing the factors associated with these rare deaths-or, as he called them, "the airplane crashes in health"-we have a system for measuring quality of care that is far simpler and less costly than monitoring entire populations of pregnant women. 4 Nevertheless, the uncontrolled case reviews of maternal deaths have one major limitation. Although some risk factors may appear to be obvious, the degree and extent of putative risk factors in the women who do not die are often unknown or difficult to obtain and consequently the size of the mortality risks are difficult, if not impossible, to estimate. The 1958 and 1970 national perinatal mortality surveys overcame these difficulties by relating the perinatal deaths that occurred over the period of review to the total populations of births from which the deaths were derived. 2 More recently the Social Services Committee of the House of Commons held an inquiry into perinatal and neonatal mortality which sought to explain why England and Wales had a higher perinatal mortality rate than many developed countries. One of the committee's recommendations was that district health authorities should pilot confidential inquiries into perinatal mortality at district level. ' Since the mid-1970s we have described the causes and extent of our local perinatal mortality in much more detail than was routinely available. 6 We had four objectives: (a) to measure the extent to which established risk factors, such as high parity and low social class, were risk factors in our locality; (b) to measure the extent to which other factors, such as the provision of medical services and demographic changes, might contribute to the risk of perinatal mortality; (c) to estimate the extent to which avoidable factors might be detected in the case histories of the perinatal deaths; and (d) to contribute our findings to the educational and planning processes of the local health services.
Method SAMPLE POPULATION
In 1981 the population of Leicestershire was estimated to be 845 000, of whom about 60000 were of Asian origin. The Asian population (roughly 60% Hindu, 25% Moslem, and 15% Sikh) live predominantly within the city of Leicester. They came mainly from India (Gujerat and Punjab), Kenya, and Uganda. In 1981 women born in the New Commonwealth and Pakistan were responsible for 13% of all Leicestershire births and 32% of births in Leicester city.
The results below relate to the 1342 perinatal deaths in singleton deliveries to Leicestershire women from 1976 to 1985.
STUDY DESIGN
We used a case-control study design with cases defined as perinatal deaths occurring to women whose place of residence was Leicestershire, regardless of the place ofdelivery. Controls were selected as the next live birth to a Leicestershire woman in the intended place of delivery of the perinatal death to which the case related. The study was, therefore, a stratified case-control study, and estimates of relative risk and associated significance tests were calculated with the method of Mantel and Haenszel.7 Case note reviews, interviews with the mother, and the comments of a review group attempting to identify avoidable factors in relation to the perinatal death were all used as sources of data.
CLASSIFICATION OF PERINATAL DEATHS
The difficulty of devising a classification of perinatal mortality that will satisfy obstetricians, neonatologists, pathologists, and epidemiologists has been described by Wigglesworth.' The scheme we used for this population survey is derived from his proposal but differs from it to some degree. We classified each death into one of five categories using time of death (before, during, or after labour), birth weight, and the absence or presence of fetal congenital malformations. The groups of deaths we used were as follows: (a) congenitally malformed infants of any weight resulting in a stillbirth or early neonatal death; (b) normally formed macerated stillbirth of any weight, maceration being defined as an intrauterine death before the onset of labour; (c) fresh stillbirth in infant weighing 1000 g or more; (d) early neonatal death of infant weighing 1000 g or more; (e) fresh stillbirth or early neonatal death of infant weighing less than 1000 g. This last category allowed this group of deaths to be removed from the overall statistics if required, in accordance with the World Health Organisation recommendations for international comparisons; the results presented later also suggest that this was a distinct subset of deaths in terms of the associated risk factors.
Results
The overall perinatal mortality rate for Leicestershire residents declined from 19-4 per 1000 total births in 1976-7 to 9-6 in 1983-5. The figure shows how the singleton perinatal mortality declined in the European 14) GP not on obstetric list:GP on obstetric list 1.5* 1-2
(1 Oto2-3) (0 8to2-0) Mother-manual work:housewife Women whose partners were unskilled manual workers had an excess risk for all types of death. Table III shows the risks for factors known at the onset of labour. In this analysis we excluded the fatal congenitally malformed infants and the macerated stillbirths, which were by definition in fetuses dead at the onset of labour. The major associated factor was that of any antepartum haemorrhage in both groups of patients. The presence of pre-eclamptic toxaemia showed a weak association with intrapartum or postpartum death in Europeans and a strong association in Asians. In Europeans the absence of antenatal care and gestational diabetes were both associated with an excess risk of intrapartum and neonatal death. Table IV shows the relation between the varieties of perinatal death and inadequate medical care by ethnic group. Inadequate antenatal care, either in hospital or in the community, formed the largest single group, with over three quarters of such events being associated with macerated stillbirths. This group was particularly high in the Asians, affecting 12% of the sample compared with 7% in the European group. Inadequate care at delivery, the second largest group, was predictably associated with fresh stillbirths ( 1000 g) and early neonatal deaths () 1000 g). In the 50 cases where a lack of patient compliance was noted six of these occurred when amniocentesis or termination of pregnancy had been offered and refused and the pregnancy proceeded to the delivery of an infant with a fatal congenital malformation. Only four of the cases of lack of compliance were in the Asian group. We had (4) 4 (1) 78 (7) 33 (12) 55 (5) 15 (6) 9 (1) 3 (1) 15 (2) 2 (1) 869 (81) expected this possibility as this group showed their compliance during the course of the study.' Analysis of each of the three periods referred to in the figure resulted in a similar proportion of avoidable factors in each period.
Discussion
It is often argued that it is difficult, if not impossible, to design information systems that serve the needs of both planners and those with an interest in causation. In part, this is because causal studies are often undertaken and analysed over time scales that make them of little value to those who plan and evaluate services. We believe, however, that the system we have established, of a geographically based, continuing case-control study of perinatal deaths, does provide for the regular assessment of risks associated with perinatal death, while providing useful information for the planning and organisation of local services. Nevertheless, on a national scale Elbourne and Mutch have been unable to show any effect of population based perinatal mortality inquiries on perinatal mortality rates.'°This may be due to the fact that the areas undertaking such studies inevitably had higher rates to begin with, and if the perinatal studies or reviews had not taken place they might have failed to improve to the extent that they have done. An additional reason why some studies had little or no effect might be because many of these perinatal surveys were simply case reviews that did not assess the influence of sociomedical factors by estimating the risks associated with these possible causal factors." 2 Over the time of this review the Leicestershire perinatal mortality rate has followed the national pattern of improvement, with the rate falling by half in 10 years. When the population is divided into European and Asian mothers, however, the picture is different, with a steady decline in the European group contrasting with no decline in the Asian rate since 1980. The initial improvement may have resulted in part from vigorous efforts in the early years to make services more available to the Asian community. For example, late booking was commonplace in 1976 in the Asian community, whereas by the early 1980s the attendance and booking patterns of Asian women were like those of their European counterparts. The broad causes of mortality were similar in the Asian women in 1983-5 to those in the European group in 1976-7. Particular differences do, however, exist in the incidence rates for some fatal congenital malformations between the European and Asian groups," but these account for only a very small part of the overall differences in the two rates.
We believe that it was important to analyse the Asian and European risk factors separately because these two populations differ comprehensively in their biological and cultural background. Therefore characteristics that describe a risk in one group may not even exist in another group, or, if they do, may not imply excess risk. Also it is important to be aware that the religious and cultural mix of the Asian population in Britain differs widely from one centre to another. For example, the Asians of Tower Hamlets and Bradford differ greatly from those of Leicester. We also thought that it was important to describe and estimate potential risk factors that indicate both the patient's social situation and the adequacy of the health services. This is why we included the woman's own occupation, the time of first contacting antenatal services, and the obstetric training of the general practitioner. Each of these factors showed some relation with perinatal death.
In this study manual work on the part of the woman was associated with perinatal loss in both Asians and Europeans, while attendance for antenatal care later than 18 weeks was associated with stillbirths in the Europeans. We have previously shown that even after adjustment for social class, parity, height, legitimacy, and ethnic group women who have general practitioners who are not on the obstetric list are almost twice as likely to have perinatal deaths as women who have general practitioners who are on the obstetric list.9 A possible mechanism to explain this effect is probably one of generally low standards through all aspects of care, from encouragement of patients to attend early, through to response to symptom presentation and clinical measurement. Most such doctors are in the inner city, where the concept of the primary care team is as remote as good housing and full employment.
There were considerable differences in risk between women whose partners were unskilled manual workers (social class V) in the two groups. In the European group unskilled manual work was associated with twice the risk of perinatal loss, while in the Asian group there was no suggestion of excess risk; indeed, the opposite was the case. For risk factors evolving during the pregnancy haemorrhage and hypertensive disease pose a predictable threat, with hypertensive disease being of much more importance in the Asian group. Gestational diabetes was associated with fetal loss in the European group but not in the Asian group. Although the numbers were smaller in the Asian group, the known prevalence of diabetes is three times higher in Asians than Europeans.
In conclusion, we believe that we have shown that the case-control study is appropriate for inquiries into perinatal death and that it allows differences in perinatal risk to be detected between groups of women that would never be detected by reviews of perinatal deaths alone.
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